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(HRDI, Radar) , HRDI,
Radar 3 . ,
( 1) , ( 2) ,
( 3) . , $\hat{\rho}$ HRDI Radar .
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1: 1: $\hat{\rho}=0\cdot 63$
Date Altitude HRDI Radar
(km) $\cdot(\mathrm{m}/\mathrm{s})(\mathrm{m}/\mathrm{s})$
1 80 $x_{1}$ $y_{1}$
$.\cdot$
. .$\cdot$. ..$\cdot$ .$\cdot$.
1 90 $x_{11}$ $y_{11}$...
14 80 $x_{144}$ $y_{144}$
$.\cdot$
. .$\cdot$. .$\cdot$. .$\cdot$.
14 90 $y_{154}$ $y_{154}$
2: ,
.
Date$=1.$ $\text{\^{o}}=-0\cdot 69$ Date$=2.$ \^o $=0\cdot 56$ Date$=3,$ \^o $=0\cdot 60$ Date$=4,$ \^o $=-0\cdot 82$
Date$=5.$ $\text{\^{o}}=0\cdot 11$ Date$=6.$ $\text{\^{o}}=0\cdot 86$ Date$=7.$ $\text{\^{o}}=0.47$ $\mathrm{n}\mathrm{a}\mathrm{t}\cdot \mathrm{e}.=8-\prime 1\wedge=\cap-\rceil\rceil$
Date$=9.$ $\text{\^{o}}=0\cdot 87$ Date$=10.$ $\text{\^{o}}=0\cdot 86$ Date$=11.$ $\text{\^{o}}=0\cdot 93$ Date$=12.$ $\text{\^{o}}=0\cdot 96$
141
Date$=13.$ $\text{\^{o}}=0\cdot 91$ Date$=14\cdot$ \^o $=0.49$
3: , .
Altitude$=80\cdot$ $\text{\^{o}}=0\cdot 41$ Altitude$=81.$ $\text{\^{o}}=0\cdot 35$ Altitude$=82.$ $\text{\^{o}}=0\cdot 38$ Altitude$=83,$ $\text{\^{o}}=0\cdot 21$
Altitude$=84.$ \^o $=0\cdot 48$ Altitude$=85\cdot$ $\text{\^{o}}=0\cdot 47$ Altitude$=86.$ $\text{\^{o}}=0\cdot 49$ Altitude$=87.$ $\text{\^{o}}=0\cdot 44$
Altitude$=88\cdot$ $\text{\^{o}}=0\cdot 72$ Altitude$=89.$ \^o $=0\cdot 85$ Altitude$=90.$ \^o $=0\cdot 91$
22
149 , $45^{\mathrm{o}}$ 102
(68.5%), 47 (31.5%) . , HRDI Radar
, HRDI , Radar
.
142
, , HRDI Radar ,
, $80\sim 82\mathrm{k}\mathrm{m}$ 0.4 , 84\sim $87\mathrm{k}\mathrm{m}$ 0.45 , $88\sim 90\mathrm{k}\mathrm{m}$ 0.7\sim
0.9 , .
, $88\mathrm{k}\mathrm{m},$ $89\mathrm{k}\mathrm{m},$ $90\mathrm{k}\mathrm{m}$ .
, , 2 ,
( $88\sim 90\mathrm{k}\mathrm{m}^{)}$ , $(80\sim 87\mathrm{k}\mathrm{m})$








, . 4, 5, 7, 8, 10
, ,




HRDI, Radar, Dif, Ratio ,
4 .





HRDI, Radar, Dif, Radar , ,
.
Dif Ratio , (





, (Dif) $<0$ (Dif) $\geq 0$ , , (Ratio) $<1$ (Ratio) $\geq 1$
1:2 , HRDI , ,
Radar .
25
4 HRDI, Radar, Dif, Ratio ,
, , .
$2\sim$ 10 . , ,
. $\mathrm{N}$ , Num $>0$ , Mean
, Std Dev ( ), Skewness , kurtosis ,
CV , Std Mean , Std $\mathrm{D}\mathrm{e}\mathrm{v}/\sqrt{\mathrm{N}}$ .
26
, HRDI, Radar , 0.46
, Dif 173, Ratio 0.63
, . ,
–“- . , HRDI $0\cdot 2\sim 0.5$ ,
Radar $0\cdot 2\sim 0\cdot 7$ , Dif , $-4\sim 12$ ,
. , 1, 12 .
$0$ . , HRDI
0.4\sim 0.6, Radar 0.3\sim . 0.6 , Dif , $1\sim 4$ ,
.
, 4 ,
, ( ) $<0$ . - , ,
HRDI, Radar ( ) $>0$ .
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Data . N. . Num $>$
$2\text{ ^{ }}\mathrm{M}\mathrm{e}\mathrm{e}\mathrm{s}\text{ }\mathrm{S}\mathrm{o}\mathrm{s}\mathrm{i}\mathrm{s}$
CV Std Mean
HRDI 154 154 $54\cdot 86$ $25\cdot 60$ $0\cdot 67$ $- 0\cdot 07$ $0\cdot 47$ $2\cdot 06$
Radar 149 149 44.68 $20\cdot 39$ . $0\cdot 78$ $0\cdot 90$ $0\cdot 46.$ $1.67$
Dif 149 102 11.50 19.93 $- 0\cdot 31$ $0\cdot 11$ . $1\cdot 73$ $1\cdot 63$
Ratio 149 149 1.46 0.92 3.91 25.61 0.63 0.08
$-$ 3 : HRDI ( ) .
$\overline{\overline{\mathrm{N}\mathrm{l}\mathrm{l}\mathrm{l}111}}\mathrm{D}\mathrm{a}\mathrm{t}\mathrm{e}\mathrm{l}234111111567111189101111111111121311\overline{1114}$
$\mathrm{N}$ 11 11 11 11 11 11 11 11 11 11 11 11 11 11
Mean 4236 7650 9451 2403 4232 5200 3218 7017 65.16 4983 49.56 7851 54.79 36.15
Std Dev 8.51. 17.13 32.04 9.35 14.32 18.94 12.27 15.99 12.72 9.99 24.47 24.22 20.42 6.82
Skewness $- 1\cdot 16$ $- 1\cdot 07$ $- 1\cdot 04$ $- 0\cdot 58$ $- 0\cdot 01$ $- 0\cdot 10$ $- 0\cdot 74$ $0\cdot 53$ $- 1\cdot 41$ $- 0\cdot 34$ $0\cdot 26$ $- 0\cdot 28$ $1\cdot 26$ $- 1\cdot 86$
Kurtosis 0.22 $- 0\cdot 10$ $- 0\cdot 16$ $- 1.03$ $- 1\cdot 68$ $- 1\cdot 01$ $- 0\cdot 95$ $- 1.37$ 1.00 $- 1.31$ $- 1.75$ $- 1\cdot 35$ $0\cdot 45$ 2.79
CV 0.20 0.22 0.34 0.39 0.34 0.36 0.38 0.23 0.20 0.20 0.49 0.31 0.37 0.19
Std Mean 2.57 5.16 9.66 2.82 4.32 5.71 3.70 4.82 3.84 3.01 7.38 7.30 6.16 2.06
44 :: RRaaddaarr (( ))
$\overline{\overline{\mathrm{N}\mathrm{l}\mathrm{l}\mathrm{l}11}}\mathrm{D}\mathrm{a}\mathrm{t}\mathrm{e}\mathrm{l}2341611561111781111191011111112131111114$
Mean 41.11 57.28 62.96 40.36 34.14 41.58 45.14 32.28 45.42 26.89 29.47 80.98 44.09 41.90
Std Dev 7.85 14.86 22.49 7.60 9.31 27.96 14.38 5.47 19.04 13.66 15.07 14.49 14.35 10.45
Skewness 0.54 1.24 1.41 $0\cdot 67$ $- 1.78$ $0\cdot 51$ $- 1\cdot 25$ $- 0\cdot 46$ $- 0\cdot 49$ $0\cdot 59$ $0\cdot 52$ $- 0\cdot 94$ $1\cdot 82$ $- 0\cdot 52$
Kurtosis 0.20 0.47 2.78 0.14 $3\cdot 71$ $- 0\cdot 64$ $- 0\cdot 17$ $0\cdot 54$ 1.07 $- 0\cdot 84$ $- 0\cdot 38$ $- 0\cdot 27$ $3\cdot 45$ $- 0\cdot 18$
CV 0.19 0.26 0.36 0.19 0.27 0.67 0.32 0.17 0.42 0.51 0.51 0.18 0.33 0.25







9 10 11 12 13 14
MeanN $1\cdot 2611$ $19\cdot 231131\cdot 5511- 9\cdot 176$ $8.1811$ $10\cdot 4211$ $- 12.9611$ $37.891119\cdot 741!$ $22.9511$ 2o.loll $- 2\cdot 4711$ $10.7011- 5\cdot 7511$
std Dev $15\cdot 0615\cdot 1225\cdot 84$ 10.24 16.20 15.11 $13\cdot 8516\cdot 31$ 10.11 $7\cdot 26$ 11.84 $10\cdot 95$ $9\cdot 559\cdot 26$
Skewness $- 0\cdot 78- 0\cdot 07- 0\cdot 06- 0\cdot 38- 0\cdot 14- 0\cdot 12$ $- 0\cdot 10$ $0\cdot 49- 1\cdot 24- 0\cdot 69- 0\cdot 24$ $0\cdot 51$ $0\cdot 11$ $1\cdot 93$
Kurtosis $- 0\cdot 96$ $- 0\cdot 81$ $- 1\cdot 25$ $- 0\cdot 93$ $- 1\cdot 96$ $- 0\cdot 94$ $0\cdot 20$ $- 1\cdot 44$ $1\cdot 68$ $- 0\cdot 33$ $- 1\cdot 17$ $- 1\cdot 08$ $- 1\cdot 36$ $4\cdot 67$
CV 12.00 0.79 $0\cdot 82$ $- 1\cdot 12$ $1\cdot 98$ $1\cdot 45$ $- 1\cdot 07$ $0\cdot 43$ 0.51 $0\cdot 32$ $0\cdot 59$ $- 4.43$ 0.89 $- 1\cdot 61$
Std Mean 4.54 4.56 7.79 4.18 4.89 4.56 4.18 4.92 3.05 2.19 3.57 3.30 2.88 2.79
. 6:Ratio ( )
$\mathrm{N}\mathrm{l}\mathrm{l}\mathrm{l}11\mathrm{D}\mathrm{a}\mathrm{t}\mathrm{e}\mathrm{l}2341611561111781111111910\overline{\overline{.}}111112131111114$
$\mathrm{M}\mathrm{e}\mathrm{a}_{\mathrm{D}\mathrm{e}\mathrm{v}}\mathrm{n}\mathrm{s}\mathrm{t}\mathrm{d}$ $0\cdot 36109..1370\cdot 32^{\cdot}$ $0\cdot 521540\cdot 210800.821412.272110.750300\cdot 722240\cdot 941750\cdot 842190\cdot 43176$ 0.15095 $0\cdot 201240\cdot 31091$
Skewness $- 0\cdot 300\cdot 350\cdot 460\cdot 201\cdot 652\cdot 850\cdot 681\cdot 842\cdot 330\cdot 790\cdot 170\cdot 17- 0\cdot 062\cdot 79$
Kurtosis $- 0\cdot 67- 0\cdot 26- 0\cdot 45- 1\cdot 033\cdot 278\cdot 671\cdot 444\cdot 265\cdot 68- 0\cdot 280\cdot 78- 1\cdot 38- 1\cdot 088\cdot 29$
CV 0.33 0.23 0.33 0.27 0.58 1.07 0.40 0.32 0.54 0.38 0.24 0.15 0.16 0.34




Mean 40.68 41.87 $45\cdot 05$ 49.37 53.97 59.43 60.70 62.89 63.50 62.71 63.32
Std Dev 22.32 21.29 22.57 22.82 22.34 23.17 22.90 24.38 26.40 29.37 33.33
SkewnesS $1\cdot 35$ $0\cdot 92^{\cdot}$ 0.21 $0\cdot 05$ $0\cdot 32$ $0\cdot 74$ $0\cdot 97$ $1\cdot 06$ $0\cdot 92$ $0\cdot 64$ $0\cdot 46$
Kurtosis $2\cdot 41$ $1\cdot 00- 0\cdot 85- 1\cdot 20- 0\cdot 74$ $0\cdot 31$ $0\cdot 82$ $0\cdot 86$ $0\cdot 17- 0\cdot 76- 1.16$
cv $0\cdot 55$ $0\cdot 51$ $0\cdot 50$ $0\cdot 46$ $0\cdot 41$ $0\cdot 39$ $0\cdot 38$ $0\cdot 39$ $0\cdot 42$ $0\cdot 47$ $0\cdot 53$
$\mathrm{S}\mathrm{t}\mathrm{d}\mathrm{M}^{\mathrm{e}}\mathrm{a}\mathrm{n}$ $5\cdot 97$ $5\cdot 69$ $6\cdot 03$ $6\cdot 10$ $5\cdot 97$ $6\cdot 19$ $6\cdot 12$ $6\cdot 52$
$7\cdot 06$ $7\cdot 85$ $8\cdot 91$
88 :: RRaaddaarr (( ))
$\mathrm{N}1313131\overline{\mathrm{A}\mathrm{l}\mathrm{t}\mathrm{i}\mathrm{t}\mathrm{u}\mathrm{d}\mathrm{e}808}1828331318485\overline{\overline{41}}86418741\mathfrak{Z}8418949014$
Mean 38.38 35.38 39.24 41.80 46.66 46.35 47.93 46.61 45.45 47.28 54.83
Std Dev 16.43 16.31 18.74 13.80 16.95 16.30 16.85 18.42 21.38 26.04 33.84
KurtOsiSkeWneSSs $2\cdot 281\cdot 17- 0\cdot 720.04- 0^{02}0_{99}.$. $\cdot$. $3291\cdot 39$ $0\cdot 28024$ $0\cdot 65107$ $1771\cdot 13$ $2471\cdot 03$ $0\cdot 77107- 090\cdot 230- 10\cdot 4912$
CV 0.43 0.46 0.48 0.33 0.36 0.35 0.35 0.40 0.47 0.55 0.62
$\mathrm{S}\mathrm{t}\mathrm{d}$ Mean $4\cdot 56$ $4\cdot 52$ $5\cdot 20$ $3\cdot 83$ $4\cdot 70$ 4.36 4.50 $4\cdot 92$ $5\cdot 71$ $6\cdot 96$ $9\cdot 04$
9:Dif ( )
$\mathrm{N}13131313131\overline{\mathrm{A}\mathrm{l}\mathrm{t}\mathrm{i}\mathrm{t}\mathrm{u}\mathrm{d}\mathrm{e}8}081828384854186\overline{\overline{41}}874188418949014$
Mean 4.81 8.87 8.08 9.86 9.68 13.08 12.77 16.28 18.05 15.43 8.49
Std Dev 20.68 20.99 22.63 23.39 19.97 21.07 20.78 23.22 18.46 15.48 14.37
Skewness $1\cdot 29$ $0\cdot 78$ $1\cdot 27- 0\cdot 14- 0\cdot 43- 0\cdot 27- 0\cdot 24$ $0\cdot 82$ $0\cdot 66- 0\cdot 44$ $0\cdot 05$
Kurtosis $2\cdot 15$ $0\cdot 51$ $2\cdot 37$ $0\cdot 29$ $0\cdot 00- 0\cdot 96.- 0\cdot 49$ $1\cdot 22$ $1\cdot 31- 0\cdot 87- 1.25$
cv $4\cdot 30^{\cdot}2\cdot 37$ $2\cdot 80$ $2\cdot 37$ $2\cdot 06$ $1\cdot 61$ $1\cdot 63$ $1\cdot 43$ $1\cdot 02$ $1\cdot 00$ $1.69$
$\mathrm{S}\mathrm{t}\mathrm{d}$ Mean $5\cdot 73$ $5\cdot 82$ $6\cdot 28$ $6\cdot 49$ $5\cdot 54$ $5\cdot 63$ $5\cdot 55$ $6\cdot 21$ 4.93 $4\cdot 14$ $3\cdot 84$
10 :Ratio ( )
$\mathrm{N}1313131\overline{\mathrm{A}\mathrm{l}\mathrm{t}\mathrm{i}\mathrm{t}\mathrm{u}}\mathrm{d}\mathrm{e}80818283313141848586418741418889\overline{\overline{414}}90$
Mean 1.25 1.91 1.42 1.31 1.32 1.38 1.35 1.50 1.59 1.61 1.40
Std Dev 0.65 2.14 0.95 0.60 0.57 0.56 0.48 0.70 0.78 0.85 0.90
Skewness 0.94 3.01 2.06 0.66 0.90 $0\cdot 42- 0\cdot 16$ $1\cdot 12$ $2\cdot 01$ 1.22 $2\cdot 87$
KurtOsiScv $- 0.339.815.131.280.980.19- 1.000.995.370.509.22$0.52 1.12 0.67 0.46 0.43 0.40 0.36 0.47 0.49 0.53 0.64
Std Mean 0.18 0.59 0.26 0.17 0.16 0.15 0.13 0.19 0.21 0.23 0.24
, , ,
, . HRDI Radar ,
, . , Dif , ,
, , Ratio 81 km
, .





2 ( (HRDI) (Radar))





Efron and Tibshirani(1993) bootstrap-t
, bootstrap ( bootstrap paired-t








. , $F$ $(\mu_{x}, \mu_{y})$ .
, , $(x_{1}, y_{1}),$ $\cdots,$ $(x_{n}, y_{n})$ , $d_{i}=$
xi–yi $(i=1,2, \cdots, n)$ . , $\overline{d}=\sum_{i=1}^{n}d_{i}/n,\hat{\sigma}=\sqrt{\sum_{i^{--}1}^{n}(d_{i}-\overline{d})2/(n-1)}$
. , $\mu_{d}\equiv\mu x-\mu y$ $0$ , ,
H0 : $\mu_{d}=0$ Hl : $\mu_{d}\neq 0$





11 , 31 $\overline{AS}Lb_{oO}t$ .
$B$ 500, 1000, 2000, 3000, 4000, 5000 , $\overline{AS}L_{bot}O$
, ,
. , $t$ $P$ ,
$t(z)$ .






$t$ ( 5). $n$ ,
149, Altitude $=80\sim 84$ (km) 13, Altitude $=85\sim$
$90$ (km) 14, Date $=1\sim 3,5\sim 14$ 11, Date $=4$ 6
.
, ,







. , , 1%
, 2 , ,
, 1% ,
. , $t(z^{*})$ , 1 ,
$t(z^{*})$ , , , .
,
.
. $\overline{AS}L_{bt}OO$ $t$ $P$ ,
. , $t(z^{*})$ . - ,
, , $\overline{AS}Lb_{oO}t$ $P$
. , .
.
, 14 , $\overline{AS}L_{bot}O$ , $B=$ 5000( )..
0.137, – $t$ $P$ 0.033 . , (
) , $\text{ }$ , , $t$
. , $t$ $P$
$A\overline{S}L_{b\circ}\circ t$ , ,




, $(80\sim 84\mathrm{k}\mathrm{m})$ , 5% HRDI Radar
, $(85 \sim 90\mathrm{k}\mathrm{m})$ , ,
2 .
, 5% , 1, 5, 12
. , ,
. , , $t(z^{*})$ , $80\sim 82\mathrm{k}\mathrm{m}$ ,












. , $i$ $i$ $x_{ij}(\mathrm{m}/\mathrm{s})$
, 2 .
,
$x_{ij}=\mu+\alpha_{i}+\beta j+\in_{ij}$ . (1)
, $\mu$ , $\alpha_{i}$ , $\beta_{j}$ , $\in_{ij}$
.








Ho : $\gamma=0$ Hl : $\gamma\neq 0$
.
153
, $A_{1},$ $\cdots,$ $A_{a}(\text{ }, a=13)$ , $B_{1},$ $\cdots$ , Bb(





$S_{A} \equiv b\sum_{i=1}^{a}(\overline{x}_{i}$ . $-\overline{x})^{2}$ , $S_{B} \equiv a\sum_{j=}^{b}1(\overline{x}.j-\overline{x})^{2}$, $s_{E} \equiv\sum_{i=1}^{a}\sum_{j}b=1(x_{i}j.-\overline{x}i\cdot-\overline{x}.j-\overline{X})^{2}$
.
, Tukey , $S_{E}$ , $S_{E}=S_{N}A+s_{R}EG$
.
$S_{NA} \equiv\frac{(\Sigma_{i=1}^{a}\sum^{b}j=1(\overline{x}_{i}.-\overline{X})(\overline{X}.j-\overline{X})_{X_{ij}})^{2}}{\sum_{i=1}^{a}(\overline{x}i\cdot-\overline{X})2_{\mathrm{X}}\sum j=1(b)^{2}\overline{x}.j-\overline{x}}$ , $S_{REGE}\equiv S-s_{NA}$
. , $S_{NA}$ , $\gamma\alpha_{i}\beta_{j}$ .
, $V_{A}\equiv S_{NA}$ , $V_{REG}\equiv S_{REG}/(ab-a-b)$ , $\alpha$ , $m,$ $n$ $F$
100\alpha % $F_{(m,n)}(\alpha)$ ,
$\frac{V_{NA}}{V_{REG}}\geq F_{(1,(1)}-(b-1))(a\alpha)$
, (2) .
12\sim 15 4 , HRDI, Radar, Dif, Ratio
. , $Pr>F$ $p$ .
12 :HRDI
$F$ $Pr>F$ , HRDI , (2)
$\overline{\overline{\mathrm{D}\mathrm{a}\mathrm{t}\mathrm{e}\mathrm{l}245166.37}}$3763.8614.100.0001
Altitude 10 1069260 106926 401 0.0001 1% .Error 120 3230632 26697
.$\overline{\overline{\text{ }\mathrm{x}^{\backslash }\text{ }\wedge E\dagger \text{ }\not\subset \text{ }ffl}}$
. 12894.252894.25 11.810.0008 ,
. Error 119 2914207 .24489 ,
142 100032 .92 1% .
t{ru\not\subset l $\mathrm{R}\mathrm{a}\mathrm{d}29727415^{\cdot}...88\text{ _{}9}x\hslash$]$\text{ }4\prime \mathrm{q}_{33}8|295844\frac{}{}\text{ _{}4}\text{ _{}29}\text{ _{ }}26^{\backslash }5\mp 2\text{ }Pr0.\cdot 00.047100>F00_{9}031$ , Radar , (2)1% .,
$, \frac{\mathrm{E}\mathrm{r}\mathrm{r}\mathrm{o}\mathrm{r}11925652.75215.57}{\overline{\text{ }\mathrm{g}\text{ }\Supset 14261145.65}}$ , 1% 5%
.
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14 :Dif , Dif , (2)
$\text{ _{}4’}\text{ _{}\mathrm{E}}E\mathrm{E}\mathrm{r}\mathrm{D}\mathrm{a}\Phi\not\cong \mathrm{r}\mathrm{r}\mathrm{r}\mathrm{a}_{\text{ } _{}\mathrm{O}}\mathrm{r}\mathrm{t}\mathrm{r}\mathrm{o}$E\tau ^Eerr(trroo\not\in ‘ P\approx 200921222538351--‘T4935’’ -‘8327’ 29886fj43391Fx89948..$\cdot$..828615.
$\cdot$.00459\mbox{\boldmath $\pi$}20766$[]$09931 4”200-‘”0 -596‘’.
$\cdot$
.
$\cdot$ 6677’x....4776j6067F3693. $F.\cdot \text{ }P370.\mathrm{o}.09312F\text{ }Pr_{0}>F0\mathrm{o}\mathrm{o}0r.>F0.0501000112$
5% .





15 :Ratio , Ratio , (2)
1% .






, , 2 ,
2 . 1% , – ,
, HRDI 1% , Radar 5% , Dif




. , Tukey .
, 2 . 1 , , 2
, $t$ 2 , , 1
,
, 1 . 2
, , Tukey, Bonferroni, Sidak, Scheffe’
, , Tukey .
Tukey$(1952, 1953)$ , $f$ ,
. , , 1
, .
, Tukey(1953) Kramer(1956)
, , Tukey-Kramer . Tukey
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. $m,$ $n$ , 100\alpha % $f$
$q(m, n;\alpha)$ ,
$|\overline{x}_{i}$ . $-\overline{X}_{i}’.|\geq q(a, (a-!)(b-1);\alpha)\sqrt{V_{E}/b}$ (3)
, 100\alpha % $A_{i},$ $A_{i’}$ ,
$|\overline{x}_{j}.-\overline{x}_{j’}.|\geq q(b, (a-1)(b$ –1 $)$ ; $\alpha$ ) $\sqrt{V_{E}/a}$ (4)
, 100\alpha % $B_{j},$ $B_{j’}$ . ,
, , . ,
$q(13,120;0.05)=4.781,$ $q(13,120;0.01)=5.505,$ $q(11,120;0.05)=4.641,$ $q(11,120;0.01)=$
5.375 , $|\overline{x}_{i}.-\overline{X}_{i}’.|$ , , $|\overline{x}_{j}.-\overline{X}_{j}.’|$ 16
.
, $A_{i},$ $A_{i’}$ , , $B_{j},$ $B_{j’}$ .
16 :(3), (4)
(3) (4)
$\alpha$ 0.05 0.01 0.05 0.01
HRDI 236 27.1 21 .0 24.4
Radar 218 25.1 195 226
Dif 202 23218, $\cdot$0 21.4
Ratio 12 141.1 13
, , ,
, . $\mathrm{D}\bullet$ , $\mathrm{A}\bullet$
. , 5% , , HRDI $(\mathrm{a})\sim(\mathrm{f})$ 6 , Radar
$(\mathrm{a})\sim(\mathrm{d})$ 4 , Dif $(\mathrm{a})\sim(\mathrm{e})$ $5\vee\supset$ , Ratio $(\mathrm{a})\sim(\mathrm{c})$ 3 p
, , HRDI $(\mathrm{a})\sim(\mathrm{c})$ 3 , Radar (a), (b) 2 $\text{ ^{}\mathrm{p}}$
. , Dif Ratio ,
, 5% , , .
156
17 :HRDI
D3 D12 D2 D8 D9 D13 D6 D10 Dll DI $\mathrm{D}5$ . D14 $\mathrm{D}7$







D12 D3 D2 D9 D7 D13 D14 D6 DI D5 D8 Dll D10
$\text{ }\overline{\backslash }\backslash _{"}$




$\text{ }$ . D8 $\mathrm{D}3$
$\mathrm{D}10\mathrm{D}11\text{ }19:\mathrm{D}\mathrm{i}\mathrm{f}\mathrm{D}9$ $\text{ _{}\mathrm{D}}\text{ }$
Dl D12 D14 $\mathrm{D}7$





$\text{ }$ D8 D10
$\text{ _{}6}20_{\mathrm{D}}\mathrm{R}\mathrm{a}11\mathrm{D}9\mathrm{D}\mathrm{t}\mathrm{i}\mathrm{o}^{\text{ } }5\text{ }\mathrm{D}\mathrm{l}$
D12 D14 $\mathrm{D}7$
.





,. . 21 :HRDI
A88 A90 A87 A89 A86 A85 A84 A83 A82 A81 A80





$-$ A90 A89 A86 A87 A84 A85 A88 A83 A82 A80 A81









, , 1% .
, , Dif Ratio ,
, 5% . - , HRDI
Radar , 1% 5% ,
. , HRDI Radar , 2 $’\supset$
.
, , , 5% , HRDI
6 , Radar 4 , Dif 5 , Ratio 3 , - ,
, HRDI 3 , Radar 2 . , Dif
Ratio , 5% , . HRDI ,
, ,
, , ,
. , Tukey , ,
HRDI, Radar, Ratio . ,
, HRDI 18 , Radar 8 p, Dif 5
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, HRDI , $\mathrm{A}\mathrm{a}$
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